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A ]darimctric  scattering model is clmdopd to stucly effects of S11OW ccmr and frost
flowers wit]] brim infiltraticm  on thin scm ice. Lmcls containi]ig  thin sca icc in the Arctic
iccpack  arc important to llcmt cxcha.ng;c wit]] tl]c atmosl)hcm  ancl salt flux into tllc upper
C)ccan , Surfidcc  characteristics of thin sca icc in leads arc dcminatcd  by the formation c)f
frost flowers with a high salinity. In many cases, the tllili  icc layer is covered by snow,
whidl  wicks up brine frcnn sca icc duc to capillary force. Suc)w and frost fiowcrs  have a
sigl]ifica,nt  i)npac.t cnl ~)olarimctric signatures c)f thin ice, which ncds tc) lx studied fcm
assessing t}lc rctricwal  of geo])l]ysical ~)aralnctcrs SUCJ] as ic.c tl]ic,kncss.

Rmst flcnvcrs  cw snc)w layer is mocldccl with a hctcrqymcous ]nixture  consisting of ran-
do]nly cmimltcd dlil)soids  a n d  brine  infiltraticnl  in a]) air  Lackgrou):cl. Icc crystals arc
c.llaractcrizc:cl with three difkrcnt axial lengths to clcpict the non-sl)]lcrical  slla]w. lJn-
dcr tllc mvcring  multi -spccicx mcclimn, the ccdmnnar  sca-icx  layer is al] ill}lc)ll)ogc]]co~ls
a]lisotrol)ic  mcxliu] n composed of dlipsoiclal  brine  illclusicnls ]M-cfcx-cnt  ial 1 y orient cd in t hc
vertical clirccticm in an icc backgmuld. l’hc underlying mcclium is hcnnc)gcncxms  sca  wa-
ter. This configuration] is dcscribcd  with laycrccl  illl)c)l]logcllcolls  mcclia collta,ining multiple
slx:cicx  of scatterers. The spccics  arc allc)wccl to h ilVC different size , shape, allcl ])crmittivity.
‘1’hc strcn)g l)ermittivity fluctuation tlmory is cxtmclcd to acccmllt for the multi-s] mc.ics in
tllc! clcrivaticm of cffcctivc  pcrmittivitics with clistrib71tions of scattcmr cmicmtaticms charac-
tfcrizcd  by llulcrian rotation allglcs. I’cdari)nctric.  lmc.kscattcring  cc)cfficicnts arc c)btai]]cd
consistmtly with the same ])llysical clcscripticm  uscxl in tllc cffcc.tivc ]mrmittivity  calcula-
tion].

The multi-species nmclcl allows the inclusion of high-pcrmittivity spccics  to study effects
of brine infiltratcc]  s]mw cover allcl frost flowers cm thin ic.c. First, tlmndical results for
bare saline icc are comparccl with measured data obtained with a. JI’L C-bancl ~)olarimctric
sc.attcromctcr  during CRRF;I,F,X ’93. ‘1’lm], tlm covering layer is included tc) simdat,c  tlm
frost or sl]cnv cover with brine infiltration. Smal]-scale mugllllcss  at mcclium  interfaces is
also cm]sidcrccl, TIJC roughness claractcrizcs  bulnlm or slnall lmc)trusions,  which serve as
nuclcat  ion sites fcm the growt]l  c)f frost  flc)wcrs. The rcmgjlncss call alsc) result from the
rcfrcczing  of t}]c liquic] phase at the snc)w-icc il]tcrfacc. T1lc results suggest that the frc)st
cover with a rough intcrfacc significantly incrcasc  tl]c backscattcr  frcm thin  saline ice and
tllc pc)larilnct ric signat  urc bcco)ncs  closer to t hc isc)t rol)ic charactcristi cs. !l’hc s] )cnv cover
:ilsc) lncdiflcs  ]mlarimctric  signatures c)f t,hill sea. ice, cicpcncling  Cnl tllc snow mixtum  and
tllc i]ltcrfacc  conclitioll.


